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Please delete page 2, line 22. 

Please replace paragraph [0008] as follows: 



[00081 One exemplary embodiment of the present invention is a piezoelectric 

device including a semiconductor integrated circuit and a piezoelectric resonator element both 
included in a package, wherein an opening is formed in the center of a base provided with an 
input/output electrode pattern, the semiconductor integrated circuit is mounted in the center 
of the opening, and the semiconductor integrated circuit is connected to the electrode pattern 
™ thp hag* through a plurality of bumps. 



Please replace paragraph [0009] as follows: 



[0009] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, the plurality of bumps formed on the semiconductor 
integrated circuit are formed at regular intervals on the center portion of an active element 
,. 1ir fw the, semiconductor integrated circuit. 



Please replace paragraph [0010] as follows: 



[0010] In another exemplary embodiment of the present invention, in the 



piezoelectric device described above, the plurality of bumps formed on the semiconductor 
integrated circuit are concentrically formed about the center of an active element surface of 

the semiconductor integrated circuit. 

Please replace paragraph [001 1] as follows: 

jooil] In another exemplary embodiment of the present invention, in the 

piezoelectric device described above, a dummy bump is formed on the active element surface 
of the semiconductor integrated circuit. 
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Please replace paragraph [0012] as follows: 

[0012] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, the dummy bump formed on the semiconductor 
integrated circuit is connected to the electrode pattern on the base. 



Please replace paragraph [0013] as follows: 

15bT3] In another exem^l^ye^otonent of the present invention, the piezoelectric 



device described above further includes a layered part, which surrounds the semiconductor 
V) integrated circuit, for mounting the piezoelectric resonator, the layered part including at least 

two layers, including a first layer and a second layer, wherein an opening of the first layer is 



Q 

M formed to be larger than an opening of thesecOTidJayen 
M — _ ' 



Please replace paragraph [0014] as follows: 

[0014] In another exemplary" anbodiment of the present invention, in the 



f piezoelectric device described above, each of the plurality of bumps formed on the 

f/0 semiconductor integrated circuit is shaped to have two levels, one having a diameter 0.8 to 
0.9 times and the other having a diameter 0.4 to 0.45 times the length of a side of an opening 
in a pad provided on an ^ctiyed ement surface of the s^ niconductor mtegrated xircuit_ 

Please replace paragraph [0015] as follows: 

[0015] !„ ^^r exemplary embodiment of the present invention, in the 

• * ' 1 piezoelectric device describedabove^ ceramic composite substrate. 



_ [0016] In another exemplary embodiment of the present invention, in the 

ft, piezoelectric device described above, each of the plurality of bumps formed on the 
semiconductor integrated circuit is an Au bump. 
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Please replace paragraph [0017] as follows: 

[0017] Ir^^e^ embodiment offce present invention, in the 
piezoelectric device described above, a protrusion is 
base facing the side of theseimconduct^^ __. 



formed in at least one side wall of the 



Please replace paragraph [00181 as follows: 
_ p^pfc^^ present invention, in the 

piezoelectric device described above, the protrusion is formed in each of the side walls of the 
base facing the two sides along the longitudinal direction of the semiconductor integrated 



circuit. 



Please replace paragraph [00191 as follows: 

~ 191 m motheT exemp lary embodiment of the present invention, in the 

piezoelectric device described above, the protrusion formed in the side wall of the base 

substa ,tial^^ 

Please replace paragraph [00201 as follows: 

100201 In another exemplary embodiment of the present invention, in the 



piezoelectric device described above, a gap 



between the protrusion formed in the side wall of 



debase and the semiconducto^in^^ 



Please replace paragraph [00211 as follows: 

invention is a piezoelectric 



semiconductor integrated circuit and a piezoelectric resonator element 

formed in the center of a base provided with an 



device including a 

included in a package, wherein an opening is 
inp u,,outpu< decode panen, a pluraUty of bumps are formed a, rwo opposing sides of - 
acUve eiemen, surface of .he semiconductor integrated circuit, the semiconductor integrated 
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circuit is mounted in the opening, and the semiconductor integrated circuit is connected to the 
electrode pattern of the base through the plurality of bumps. . 



Please replace paragraph [0022] as follows: 



[0022] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, the plurality of bumps formed on the semiconductor 
integrated circuit are formed at regular intervals at the center portion of the active element 
surface of the semiconductor integrated circuit. . 



Please replace paragraph [0023] as follows: 



[0023] in another exemplary embodiment of the present invention, in the 

piezoelectric device described above, a dummy bump is formed on the active element surface 
of the semicondu ctor integrated circuit. 

Please replace paragraph [0024] as follows: 



[0024] In another e^e^pl^embodUment of the present invention, in the 
piezoelectric device described above, the dummy bump formed on the semiconductor 
integrated circuit is connected to meelectrodepatt ern on the base. , 



Please replace paragraph [0025] as follows: 

[0025] In another exemplary embodiment of the present invention, the piezoelectric 
device described above, further includes a layered part on which the piezoelectric resonator is 
mounted and which surrounds the semiconductor integrated circuit, the layered part including 
at least two layers including a first layer and a second layer, wherein an opening of the first 
layer is formed to be larger than an opening of the second layer. 



Please replace paragraph [0026] as follows: _ _ 

[0026] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, each of the plurality of bumps formed on the 
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semiconductor integrated circuit is shaped to have two levels, one having a diameter 0.8 to 
0.9 times and the other having a diameter 0.4 to 0.45 times the length of an opening in a pad 
provided on the active element surface of the semiconductor integrated circuit. 
Please replace paragraph [0027] as follows: 



[0027] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, the base includes a ceramic composite substrate. 



Please replace paragraph [0028] as follows: 



~~ """[0028] In anomeTexempfary embodiment of the present invention, in the 
piezoelectric device described above, the plurality of bumps formed on the semiconductor 

integrated circuit are A u bump s. — ________ 

Please replace paragraph [0029] as follows: ^ _ _ _ ___ 

[0029] Another exemplary embodiment of the present invention is a piezoelectric 
device including a semiconductor integrated circuit and a piezoelectric resonator element 
included in a package, wherein an opening is formed in the center of a base provided with an 
input/output electrode pattern is formed, a plurality of bumps are formed at two opposing 
sides of an active element surface of the semiconductor integrated circuit, the semiconductor 
integrated circuit is mounted in the center of the opening, and the semiconductor integrated 
circuit is connected to the electrode pattern through the plurality of bumps by ultrasonic 
bonding. 



Please replace paragraph [0030] as follows: 

[0 030] In~ another exemplary embodiment of the present invention, in the 



piezoelectric device described above, a vibration direction of ultrasonic waves applied to the 
semiconductor integrated circuit is perpendicular to the two opposing sides of the active 
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element surface of the semiconductor integrated circuit at which the plurality of bumps are 
formed. 

Please replace paragraph [0031] as follows: 



[0031] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, a printing direction of the electrode pattern on the base 
and a vibration direction of ultrasonic waves applied to the semiconductor integrated circuit 
are the same. 



Please replace paragraph [0032] as follows: 



[0032] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, each of the plurality of bumps formed on the 
semiconductor integrated circuit is shaped to have two levels, one having a diameter 0.8 to 
0.9 times and the other having a diameter 0.4 to 0.45 times the length of an opening in a pad 
provided on the active element surface of the semiconducto r integrated circuit. 

Please replace paragraph [0033] as follows: 

[0033] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, each of the plurality of bumps formed on the 
semiconductor integrated circuit is shaped to have two levels, one being 80 to 90 \xm in 
diameter and 30 to 35 |um in height, and the other being 40 to 45 urn in diameter and 30 to 35 
\±m in height. ^ 



Please replace paragraph [0034] as follows: 

[0034] In another exemplary embodiment of the present invention, in the 
piezoelectric device described above, the base consists of a ceramic composite substrate. 
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Please replace paragraph [0035J as follows: 



[0035] In another exemplary embodiment of the present invention, in the 
^ j j piezoelectric device described above, the plurality of bumps formed on the semiconductor 

integrated circuit are Au bumps. 
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Please replace paragraph [0036] as follows: 



[0036] In another exemplary embodiment of the present invention, in the 
ffy piezoelectric device described above, the longitudinal direction of the electrode pattern on the 

base and a vibration direction of ultrasonic waves applied to the semiconductor integrated 
circuit are the same. 



Please replace paragraph [0037] as follows: 



[0037] In another exemplary embodiment of the present invention, the piezoelectric 
device described above includes the semiconductor integrated circuit and the piezoelectric 
resonator element in included in the package, wherein a vibration direction of ultrasonic 
waves for ultrasonic bonding and for forming bumps on the semiconductor integrated circuit 
and a vibration direction of ultrasonic waves for performing ultrasonic bonding of the 
semiconductor integrated circuit to the pa ckage are different from each other. 
Please replace paragraph [0038] as follows: 



[0038] Another exemplary embodiment of the present invention is a method fcr~ 
A3 Y manufacturing a piezoelectric device including a semiconductor integrated circuit and a 
piezoelectric resonator element included in a package, the method may include: a step of 
forming a metallic bump on the semiconductor integrated circuit; a step of connecting the 
semiconductor integrated circuit on which the metallic bump is formed to the base by 
ultrasonic bonding; a step of detecting a height direction of the semiconductor integrated 
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circuit during the ultrasonic bonding; a step of mounting the piezoelectric resonator element; 
and a step of hermetically sealing a metallic lid to the base. 



Please replace paragraph [0039] as follows: 



[0039] Another exemplary embodiment of mTp^senT invention is a method for 
manufacturing a piezoelectric device including a semiconductor integrated circuit and a 
piezoelectric resonator element included in a package, the method may include: a step of 
forming a metallic bump on the semiconductor integrated circuit; a step of connecting the 
semiconductor integrated circuit on which metallic bump is formed to the base by ultrasonic 
bonding; a step of detecting a height direction of the semiconductor integrated circuit during 
the ultrasonic bonding step; a step of filling an underfill material around the semiconductor 
integrated circuit so as to cover the entire semiconductor integrated circuit including a rear 
surface of the semiconductor integrated circuit; a step of mounting the piezoelectric resonator 
element; and a step of hermetically sealing a metallic lid to ^ base ^___ _____ 



Page 7, line 22, delete current paragraph and i nsert th erefor: ^ ^ 



jjjj^ RttTF.F DESCPTPTTON OF TP * DRAWINGS 

h 



Please replace paragraph [0040] as follows: 
[0040] Figs. l(AHB)lre Vtructural diagrams of a piezoellc^divwe according to 

the present invention; 

Fig. 2 is a diagram illustrating the formation of a bump on a wafer of the piezoelectric 

device of the present invention; 

Fig. 3 is a diagram showing the shape of the bump of the piezoelectric device of the 

present invention; 

Fig. 4 is a diagram showing the shape of another bump of the piezoelectric device of 
the present invention; 
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Fig. 5 is a process diagram illustrating a flip-chip bonding process of the present 
invention; 

Fig. 6 is a stress distribution map according to FEM analysis; 

Fig. 7 is a structural diagram showing another embodiment of the present invention; 
Fig 8 is a structural diagram showing another embodiment of the present invention; 
fj/n Fig. 9 is a structural diagram showing another embodiment of the present invention; 

Figs. 10(A)-(B) are a plan view and a front view, respectively, showing another 
embodiment of the present invention; 

Figs. 1 1(A)-(B) are a plan view and a front view, respectively, showing another 
embodiment of the present invention; 

Fig. 12 is a structural diagram showing another embodiment of the present invention; 
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%D Fig. 13 is a structural diagram showing a cross-section of a bonded portion of the 
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present invention; 

Fig. 14 is a structural diagram showing yet another embodiment of the quartz crystal 
CH oscillator of the present invention; 

Fig. 15 is an enlarged plan view showing a structure of a portion AR in Fig. 14; and 
Figs. 16(A)-(B) are structural diagrams of a conventional piezoelectric device. 
Page 8, line 25, delete current paragraph and insert therefor: 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
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Please replace paragraph [0043] as follows: 

[0043] Figs. 1(A)-(B) are structurdTia^amsof a surfa^-mount type quartz crystal 
oscillator according to an embodiment of the present invention. 
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Please replace paragraph [0044] as follows: 



-^T^^^ 1(A) and in a front view of Fig ' m ' on a 

first layer of a base 1 consisting of a ceramic insulating substrate having at least three layers 
and a seal ring of Fe-Ni alloy or the like, stamped to a frame shape, an electrode pattern 3 for 
forming a connection with a semiconductor integrated circuit (IC chip: hereinafter referred to 
as the IC chip) 2 is metallized by means of printing by using metal wiring material such as W 
(tungsten), Mo (molybdenum). On the top thereof, Ni plating and Au plating, etc., are 
provided. ... 7 ~"" = " " 



Please replace paragraph [0058] as follows: 



collet, is turned over, and is passed on to an nozzle tip of an ultrasonic horn. Then, the IC 
chi P 2is aligned and is ^^aa^^n^^^^^^^^ 
a system such as an image recogni tion^ 

Please replace paragraph [0066] as follows: ^ ^ _ 

■ ■ - " ~lbW~^slh^^ 311 opening 16 is 

formed in the center of the base 1 and the IC chip 2 is mounted in the center of the opening 
^ 16 is emp ioyed. Thus, when the quartz crystal oscillator 13 is exposed to stress, by this 
configuration, the stress is evenly applied to the IC chip 2, preventing the stress from 

conce ntrating in a specific porti on. _____ 

Please replace paragraph (0077] as follows: ^ _ _ _ 

IbW^^w^ the AT-cut quartz crystal resonator 6 is 
m connectedandfixedby the conductive adhesive 9 to mounting electrodes 21 and22ofthe 
mounting portion 8 provided in the second layer 5 of the base 1. 
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